Polo-like kinase 1 inhibition as a new therapeutic modality in therapy of cholangiocarcinoma.
Cholangiocarcinoma (CC) is highly resistant to chemotherapy and radiation, and is, therefore, difficult to cure. Polo-like kinases (Plks) are increasingly recognized as key regulators of mitosis, meiosis and cytokinesis. Alterations in PLK1- expression have been brought into relation with tumorigenesis, thus rendering PLK1 suppression an interesting target for tumor therapy. BI 2536, the first compound of the chemical class of dihydropteridinones, is a highly selective and potent inhibitor of PLK1. Retardation of cell proliferation by BI 2536 was tested in 14 CC cell lines by cell viability assay. Moreover, molecular activity of BI 2536 was investigated by Western blot, flow cytometry and real time- polymerase chain reaction (RT-PCR). Apposition of gemcitabine, 5-fluorouracil (5-FU) and insulin-like growth factor-1 receptor (IGF-1R) retardant NVP-AEW541 was also examined. BI 2536 subdued proliferation in all CC cell lines, however, reaction was stronger in gallbladder carcinoma. Therapy with BI 2536 did not result in a significant change in phosphorylation of histone H3, AKT, and p42/44. However, exposure of cells to this compound caused arrest at the G(2)/M-checkpoint and a surge in apoptosis. Moreover, PLK1 and FOXM1 were concurrently present in all cell lines, proposing a role for their involvement. Use of a mixture of BI 2536 with 5-FU or NVP-AEW541 resulted in synergism, while a mixture with gemcitabine resulted in additive activity. These experiments indicate that BI 2536 is effective against CC and increases the potency of 5-FU and NVP-AEW541.